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(57) Abstract 

A communication equipment to be carried on a car and an interroad communication equipment which are simple-structured and allow 
information communication without a leakage of information. Between an on-thc-road machine (10) having a memory (28) storing an 
electronic key (A) and a vehicle-carried machine (30) having a memory circuit (48), communication is made with coding information 
included. In the vehicle-carried machine (30), coded information about route, etc., is stored in the coded state. Coding and decoding are 
performed by the on-thc-road machine (10). Aboui. charging, coded information about charging; « transmitted from an I C card (62) having a 
memory (70) to the on-the-road machine (10) through the vehicleHcarried machine (30). Then, the coded information about charging from 
the IC card (62) is decoded by the on-thc-road machine (10). By this method, information is transmitted in the coded state, however, there is 
no necessity of cod in e or decodine in the vehicle-carried machine (30) and thereby the safety of the system can be increased. 
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ffUfcM--*OT4M-* (0 1 1 ©&SS 2i:ffi£) «, . .. ... 

#r 'Mitt it *©«**b.-;( * a): &eit urffl •? n ux t> 
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WO 98/34198 rCi7JIWWW42 

o 

©misff-tt-rstt&^irai u *ffi$nfc»f6* i c* - K-ce»wjnRs-r-s 

1 4 8T'li, ^U;f-^t37> K£ I C*- KOt + i 'Jf ^ /f]-Xi~ 
MTWftU (El 1 ©&SS 4 Kffi*!0 , ^f-^l 5 ft 

I C*- K^jJtfctl* (0 1 1 ®S3fcw 3 dtiiS) o 

-TZk Uf'^I 5 2T'#£¥0®r) . »0Xf?7l 5 4THft IC*-K 

#*©££i£{iL/ct>©T<&* (Bl.l©S*w3i:«a) o fc*>\ 

I C*- Ktf-fr+a 'Jr-f >jfr-XAM£»Ltt^i:fc.tts.0»;ll*, I. C*. 

i>Ts ±EX'5r-%7 1 5.-0/eitft U/iC-^^?,^.^ Kifi^t Z&HZiitzfy 
5^*«Mf-r* :ti:it), %ttft 3 o cgitSft/- I C - K 6 2T'I^I 

^{Cli, 5 6T#S««a*U Xf^l. 5 8T-tr*a 'Jtm *1i 

ic^r-vr 1 5 o^M^v-iJiiaM,s^o.i|-ro,... .*n ! •. , , ...... 

K6 2ffl0©^ *-Xi**<fltt*££li % l«*ll^4y*-X/*cg£Ufc©"&(c 
^ft^^oT-tr + a 'J t-^ * *-Xiv©-a£K*T.lo*J&<. fi^DLC I C*- 
K6 2fl«©y *-X^£KHU .* ; ©8¥££*> tllLT-tr.+ a 'J-f < /*~XA 
fcfcJELTfeJ:^. ^©ct-pirl-ni^. ^SCDtfa'Jx^. ^iXAfrbfffl 
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-ys. xt-??] 5 QT&mwMntifct£i~\t i c*- K6 2-cm&&m< 

- ?fr$ZtlTl^fr&fr&WmU **nT^<tl>tlliXf»ri 6 OT'S 
JEflWfSttT. ^fyT'l 5 2^M<5„ £ff Ucff#Ktt&iR£5S7££-f •r- 
:^'/><££nT^^t#^;li % 7^1 6 0T#Sf5Br$n, ^©^x-y^l 6 
2TttMJfiCo^T©««9!ifB*flFfiJiU (01 10jHS5i:fflS) % &7fi 

2Htli, I C#- K6 2 Cfcl^Tfr-oT&a^ (0 1 l©!fSw6i:^)o 
H8li, MUS©&gfcLT* 160^7771 1 2 Offipy- M&3©B¥la 

if r * * x-Mf So it aKffis*M*Sfi t (*r- * ^r^-c.-t^o 

Br) ^ ^fy7l 2 4 dfc^Ts KttSIIS 4 8 Kiett^ftTt^Bftfblf ?B 

^f-A^i 2 8Tii«j±«^6©flr*«flr"r-5*-c»»u.M*sfli 

i c*- K6 2 ictB*-r<5t*(w... i c.*- K6 2 * t>m^ $ n/c itixm-^z* 

^f»;7l 2 8-^HSo »7»W*n-Clr^t*i:iUf7ri 3 2 

rWSWBr-S ft,.^f?ri>3< T8SJ:$ 1 0 1. 1 C ■* v. K 6 2 t 
**»»U &®Xtv7.\ 3.5<;*>H>Ti:i£Sf.t/c?4^JRS(wO^>T©f>Jffl 
B J§*ffl£S*T* -CHI i:©ttSS7K«i£) . 



0 1 0 li> I C*- K6 2©OT£3^ ^©T'fctK mSU&3 O^^ft^A^i 

x., y*-XAMi=#*n*a^<fc*aaiiJ:»)A**n*:«^*a^fl:-r* (a 
i i'oots 8(r«a> « ^f;7i 6 OT<tLfcra#a<i Ca- 
ne 2irtt*"SB#»#0£#TfcSfr§fr*4 ! «r*"*o ' 

A^snfcewtf^ftT^^^ft^^R^oaw^ii^a^os^ot 

tli^f-^l 6 8T'§S«ieT^n> »OXt:^1 7 0TMM»fr6©A*flr 

^-e©^^iliU:il^T7^1 6 4^M£o -ftl^ 

ij f ^A-XAi:J;5 I C©#i££TO£-f */-£>©*>©■?*£ o -:£> I C 

*->*6 2Kttr*OTri<&*ix<9&tf#§ii*©i^-c&*t£j*x XT-y-y 

flIBrU f-^OSiitiitlli^fjri 7 2T'#^fO©r$h. ^x^l. 
7 4^it*. x-^O^JK.OT'fe^t^liXxv y 1 7 2"C5£«»r£*U * 

C##iit; (H 1 LOOTS 9i:«S) • ftO^f^.J 7 6X1*, >*'J 7 0 

w 4 L-T»±«->as*-r * - t o i V - ^ ... t 

*JR9&©*f- 7 7* 1 8 2 i:fct^*lRo/;f-^, «lx.tfaS1f «£«<fc 
U *x -y 7 1 7 8 Tfctttt 3 0 -vtt*-T So" - .'• : ' • 

-rsw«©-3S* AP.iff«^a»««o*; , 5^a^**Jt'*"i*«ffitt*<.wv^t» 
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{iSt-T*K*flF#*lf -5*^ I C* - Kg*©*** V 4 / t>-Xl+\z±Z 

smmts^tT ic*- Kowa^ajA^nst^-f. 8S±»6©iffg7i<A 

^(fJ:7i:tTUl\ / .... 

(SI 2 §S«<Dj&«0 

m2£tt©iBB£tt9!r*.-fr*>\ *£«©^»li;r±tell*©JB8Sfc- 
m\ 2\z&t&r>\u *Htt©^»©a»»^«RS^^xA{i % KNcftt^ 

o tmm«i3 o fc©»T*tt»mi*oT«5i::if c©*tt«3 
o tmmtz®±.mu .#a©«a*jgs-r5fc»©7.s^**»*^*j?); • w 

1 9 



vryj ys/^4iys * ***** jww^t* 

*4its&©Apy-K m*m& (ems*-* * acfwny-h^©* 

U 2 (0 14). «tt«3 Oi*W-?ttA. B, C£fatgLfcS1t 

®8S 4 8 £fii*.Tl>£ (0 1 3 ) o «8Jt$ 1 O't&WBt 3 0 tOKTIiftlfi: 

±f2Bg*Hb&£Wf ffcli. (fldx-li. DES :Data En 

cryption Standard) KJ: <5£&£ffffl-r 3 C 

*gft83 oci*. «-aif$g£te&-r * i c*.- K6 2 a<«iifc«r 

KktZtlT^Zo *fttt3 0 t I C* - K6 2-t©H"Cli«5Ult(8€rttS-r.* 
o I Cfc- K6 2tt*-?«B*E*Ufc>*'J 7 0***/C^3 (015).* 

c©*&®3 orcii* *tt«S 0£««Lfc*W©*«<M DSW©*W1t 

nzmzihtjz t#£>£ 0 - co*iaHf«iis..i».fB»ii«lt7 .6£ffli^Tg#i£fr 
c '1ff$*&SS7. 6 1*. : *^«C*EI»l/fcy* 'J 8 4.&m?LXk*Z (0 1 5) 

o *ttft 3-o tiitnm&m 7 e t<D.wtt*PHf «*.sstr* 

an, *®m3 o v Kcf*tt«s o taflr*tf^»±«i 0M^T»aKW 
Bjt^o «t*>\ *njffi©BSTii, «±aittift«t»a«i2 o,q.c»ij?>nfc«±« 

PI 9 0 C*tt«S»©it3|^a^-rj*a«fSBT- 2;J,.. : $,&#&*i£l&7^ 
x**!l»8iE2 3 2 *ffl^Ttt!8-r*. iti. &mi&Z OIltt^H^Utt^** 

*£ifi©JBS©£+JiK 2 0 0i:it iEHtto^B i 2 oo u - > 2 

0 -2v - 2 0 4 ^^U-C^l^^n. fittJEliX>,Tt 2 1 8-2 2 2. #8215: $ ft 
tzT-=f-2 1 6*<&Jfe2 &&&&ftJfe.2 1 4 KAvttX Unr f'ttit <fc 9 CSKSf 
ftTH* (0 2 #£D * - * . * . - l'^*" 7 o * . ^ j ..>* 

0i zizTptxoi-mmmz oi*. i&±ttfr£««ftfc"r-*<i«-sirr 
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*£ffT >rt3 2 ZffilT^Zo S<!7 >ft3 2 <4, SffT >x 3 2 

^$n/wSn&^^i@u x-*<t^£#*'<tiJ3isi8&3 4izmmztiT^z> 0 z 

(UK 5 0K&&£tlT^5*g£a<&&«> £^085 3 4 -14. r- *ft#g{Ilel& 4 

4 uv^ ?D3>t'a-^ ^-e«iifisnfcrai@B 4 6 

ffltgyDT^^EtSSnTl^*. 
ff*ftiI18 4 6 (Hi. EHHJ8 4 8 jWM*3*IT1^3. EttSISS 4 8 KI4> 

^«>*^aA. b, c*<e*stir^*. flr*ffla@B4 6u:tt»tt»i& 

hCESSftti^S^) 6ClJ:0E1S3ft*fc# 
K % $««jW£ii^ftTi*5£W©£1Iflf«#ElS3ttSo IC*-K6 
2##A3nfc»*KI*v. I C * — K 6 2©g|i§5lf?& t 
xx»J+«T«!fflU:*'&CI;J\ K«*r*S*> jWEttsn*..-**^ Apy 
- h£iI$Lfct#KI4. AP#- hTftfflSttfc*a=»--K,.Antt« CAP 
iifl B B#^) . #Et§ & fti .( f; * y ? / t'J ) - 1>X I >m< 

sm #E«*n$. -eux. iifii7-#<3&£L/c££Ki4> mm^-mm 
t^-camm, (y-h©asi* y-h#^ ryf-r^m 
) „ x5-©3s&b* v x^-ehr*). mtf$£&ztiz>o^ . . 

&a$*ra*S. $i£®3 0(4. gftT>r^3 2T£^£n/i£iSfc£&IBL 
Tfc-fcittaiafcfcffMaisItt 4 6j^£©7 s -*fl|-tT3E»U"CM7:/7--*-5 2 

T«I6S«T. »±«*&*«*n«MH©»a»*it«!?;^5 k t: 5- 2 cio 
TSfi- Its 2HI118S5 0IC±r5TC<D«iail©l»aiK*«MailIJ»4.B^«) 
©r - ^ WPffiW LitflTT 5 2^ UT«»r * J: 9 I- LT «fc I v 



m$fc®3 0C:ii> m^^titz I C*7- K6 2©r-*£&*&A//£ ?K 
I C * - K 6 2 (lT-^©##ii*«-^-5 I C*-K'J- K5-f h£g6 0 #8 
&$nTl>*„ I C*- K'J- K7-T Old*, I C*- K6 2*<*A3 

4 6 VHU I C * - K©Jf A • *#A*ai$*S*t«L C D 

^CRT-caussnfcfM ^yt/^ 5 4&tfMJaaiiiK4 6 Kflr^AA-r* 

H l 4 Kijrf U-> 2 0 2 ^j£lff **S5lw#-rS»±«li, 

857>xf*2 l 8&tfi£* «»T >f"*-ffl»«il2 3 2*6«Wt«!<ftTH*. & 
+MS«T>7 L ^2 l 8li. aH&T>f-*-2 2SO'f:ftT>x^2 6a*£8Wtett 
T^^. £*att7>-7"*-*9tPM2 3 2Ji. v ^ 2 o a y t'=L - ? £#A,T'8t 

*• .&flriatt 1 4 <i s 1 8 LraflTT 2 -2 : {::ig&$ftTv*o, 

8(*%flri5Ittl 4-fr&A*3ft£fc£jfe#$#?£lsl8 2. 0 

^^A*sn5»a»t* ^ v amisisg 1 4fr£A2f£ft/c^T'«&& 

iic:.©^ia&*<m^t ux^$n^o . .. . _ , ; .. . v _ _. 

6 nfcffld** & * flr«JR 9 m-t gfHsus. 2 4 #tttt 3 nx 
o c©s<tn«S2 4 aflre&aian 1 2iwtttt**m>*. g*ii!8&2 4 

nsaiaittottttofcto^aiflri/^a^tt^A^sn*.- . 

: ' • j . ., - 2 -2 ■ - --■ - ■ = . '•- - - 
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hj^^bstso $/cs Any- h i o osc/aipy- moo ***©t 

01 5IC^-Tck9i:. *ifc®3 0 CJf A»JtBtt I Cfc- K6 21*. CPU 6 4 
, RAM 6 6,. ROM 6 8. ^'J7 0, S^Affi**- ^ (I/O) 7 2 

te-r *fc«>©t>©T**o ^*>\ ROM6 8t:ii, ftar*ffla^-f-->*<iEit 
$nr^* 8 Affla#- h 7 2 {*s mm&3 o i c y- K?-r bgg6 o 

±E©I C*-Kiitt. «-«« a t LT, *--K*>'*^;"R»«f«. fJffl D J 
ffllfffg (APy-l>tW<7, ilJPy- h ■*->'<-. WJBBM) ^©m 

I C^-KCIi. LS I*-K5©>*y*-K, »»*-h\ ft^ft 
(i Wt8£Efi?*£t" * - t**^ 5 *p 'TvUii- Y\ r t HMR* 

±f£3£E® 3 0 *tta«f8*8^iiirfc«>©W««ii«a.7- 6 mms 
0 KfcttsTtglC* »K CPU 7 8, -RAM? 0,. ROM8 2,.. A ;* JJ.8 4 , 
Aiii^tf-h (I/O) 8 6 J fe^t , Y.^^D3>e*?7^t?llfl5**iv-**li3 
v > r- 5! ©SS*<Bri6tt X ? K^* 8 8 i: J: o T8&£ nxt.^o / * U 
8 4 liS-ftt C ^ElSt - £fc*!>©k©-C$>So tt*>\ ROM821: 

lis SM^-f-^EtSSnTl**. Affl:*3tf-h8 614. ^m®3 0 
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$©$3 o i:f ill i^ilii^I^f 4, 

3 0(l^^iit.^§mra3 O^-^EL^^iaiomS^ I D§^©$M1ffg^ 
&®Xt-v72 0 2T^8C£^#JK^^£Lfc$Mtfl6£m j y : 

o^ai^f 5 (12 1 office i #M) o c©*?^ mmm^mi 6-t-hu 

Hi A "f a £PI« IB * fif *<t t T 8fE&£ W 2 * t ^ 5 o 

•y 7 2 0 .8 llfc^TS^a C &tt*!R 9 ri^A*) $ ft/df IB£©^&£ TjtfHt 

,72 1 Ot'tM) , Xf;^2:l 2T'«^<kt>/imMif^«-Ett(sl85:4 8 
1ff8^5^£¥0flft UXV^©T% A*Stt.fc1t$l**!h>T*#&fc^ 

72 1 4 7<2*J 46 rtfKMAflfc*** t#c<:5Mr . . 

Br3ft*r?72 1 4^M>K H^"frM©"t*«*^"7 2 1 8 T#g^ ftg— ^/ 
n^f,7 72 2 O^iitTo ... ./ • • 

^^ y ,72i2,0Xli^«^«A;&b { »Pl.tffl/XJ«'*»S^*aaiP - b*^© 
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mixmmm^mht^m^^^t vxmm-rz (02 3©jggA2) 

o ■ 1 

7f-;72 2 4 Kfct>T8±$^«i>©<i^££<i (0 2 3 ©8gA 3 ) 
■f**T«F«U <f^£g<fLA: (Xf»;7'2 2 4ttM) fcgKli, &© 

*x<>t*2 2 eTgrnt/c^-t^m^AT'^-tft-r^o iko^f-^rz 2 8-c 

ffiiHWAPy- htaai/r^*frSfr£WBrT*o A.PY- h*aaU"0* 
(^f7^2 2 8T5S» x Xfy72 3 0 -mI*. APtf- 
h«-aaUTif^i*lix ^7-7^2 3 2(lfc^TAPy- (12 30f 

SA4-An) *<tt$n5. ICADf- 7f-^5 0 6i:fc^T 

n-SAny- h^>'<K«fc3APlt«£*tt«3_0.©EtSlsl 
23 4 8CE1I3-&*.' . • • ./E ^ 

) *<«nT^5fr£fl»rr* w tC=J:0a+ftB2 0 0*Sai//:»tfl 
BrU a+S2&2 0 0 *aaUTl^t#li (Xf?.^2 3 0 T#£fl»r) *-r 

ii (^7 7-72 3 o-r^smef^fflpy- haat«wi/T3;T»"^2..3 6<cfc 

^ T □ - h £*t r> o . ? : '£7-k A ? : 7 - i l : ' ' ;z > «. ■ >X © 7- ■> t* :> ./ 

z ©a+aiSM'ett* wwt Lfcflrs-c:** ftaa+tti* = - kk J: -sat 
1 c*- KizEitsnT^sMifflu s^f^iic^^nTtjS^f 

- ^vnrsd^T, .as©^*\^>a AP **-£.v: a£M8S2fctfaj P tf- fc i X 

mmxit j tommmzmtxm 2 3 tr^-f it£A 4 n <z>««ssa<tt ana 
o #*>\ 1 ca-K-fcowwasi-o^Tttaa-r *o.< j :.. 



U 4 2T£®ctl£3 0 fr£©{f^££fiLfcfri?fr£TO-f £«, 

«A£JB^T«*fl:T*. M*£»U«£Ht*li 7 2 4 2 T5S«Br 
) *-r v 7*2 3 8^PS«, 

iCWrCfcatSM: Uf^2 4 6 -CtSflBr) > ^T7^2 4 8 T?y- h- 

IfHk C A-C«WtU RO^f^2 5 OTBg^- 

WfR^WtrOTKftx.TAP**- 1**8* A P^- h§M£-&tf ft ft 

-rs 0 aip-y- h 3 o o©»Jt«Tfc±£4as£«sfi*©»s£tT-5*<, 

1 0 bXWtMS 0 ; t©flrM*^*>*^r1tm*v.-51-T-<IA(C J: 0 

«*ft**vcn*. e^oT N ss±®i otMtts o fc©©w-esgsn*it« 

wt©w«p!-c«,, mm® 3 p d»a*n*;i*p*- •>* y - k?* hSEfi e- 

S2 0 (i> I C* - K 6 ,2 <;.fc Lfc-.fe ©"?* 9 > X-r y y 2 5 2. 

£ lix-r ? 72 ,5 2 T5S«Hr * *U- >*x * 7^2. ;5 >2 ©&Br£lft4 -^ 
SmASnii (0 2 2©&£B l. - XtfH2 3©Jg£B 1 ) , Xf7^2 
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zm+mBx-mmttZo &<dxtv72 5 6T-ii, '&mtLK&mi< 1 ca- 

«J<9S^§ii*-^l-©^©t#{i^T 7^2 5 6-e§£4a|l!Jr;**u *Ty7 
2 5 2-^MSo —1S> I C* - K6 2 Kttl-^&ga^JfcO&tfSiii*©^ 
jfcT£>6£:£(ix 5 6 T1T£¥!JBr;*n. W^f 7 ^2 5 8 Kfcl%T 

If ^T'fe 5 ^S^^Hi I, f - ^ ©SiiTfc 5 t HUf 7 7 2 5 8T 

2 5 8 T§Sfl»$n, 7 7* 2 6 e^Sfr. 

xf7^2 6 o-eii, mm® 3 onstLTr-^^asA-r-sK.^^m^ (H2 

2©ggB 2. XtfB2 3©££B 2).. -E-Ox-^A^ £it3 0 *©A;fr;* 

£&©Xxy72 6 4 T'^*'J 7 OKg^&fro . 

72 6 8 T'^HB<lJ:|?^<kts *f-y7*2 7 0 3. 0 ^ffi^-T £ ( 

12 2 ©ggB 2, SO f H2 3©JggB 2). o . 

z © j; o k , tic*-* - k t ©ra-egs $ mm it bcj: 

2 7 
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-7M 7?FDA<lfftWi7D-; t'-fa7?a-»; h (FDU) 
A<!fWi7D7f-faX?a-7l> (FDU) ££& Lfc Otnifil^ 

-r x?£li3p©:*:&*Ett£it (H^Bft) £8SttU 3 a - v e— r <r x ? KE 

7M*?-<f\ MD. MO^©^^^ 7*01fih*). :n^lfll»5 t 
±EFDU(Cft;lT*fcl*S£l-CD-ROM«ir MDSI> MOgg^£ffl 

t©B8-ca<fM-r4»«wa«iiii«cfflv > T»ar*0s-. wiwitts 
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2. friB+at^aiit«E i c*- KTMfb3ttfcffia«a*iaEasM^a 
M»«-r sc tz®mtTz>m#m. i i:Ett'©*ttJflM**o 

3. TOEW{bW«*-^WCEttr*«Wtf«Ett^ia:«r*b(C*X.s flu 
EiSISflr¥aiiWEB»^fl;tfll*«rEMfb1t«E«^a(cEtt-r*i*JCWE 

owbtsaEtt^ a ke« s n^«<b« a** © * * att set t -r 
sit*:® i s fci* 2 rcett<DMu§M8B. - - ; 

4 . WE 1 C * - KSC/HrEBSMflr^aOi^tt < t *>-^ttl5EW*W«© 

-»*«F^<b«-r^ffl* u. HtiEBt^<k^^^ai^$n/c§ijEaj^ifa©-siJ^ 
a^rsfc*©it««^a**j6iwfiifc.c:.t«-4flfat-rsi»*9i i Asm* 

at, Mwa*w<br*t*i:Sflrita*a*<b-rs»«»wat*«i^ 

fcKJIMmtfc*. <«•_■; . 1*^ •:.{: . ', 

6. Apy- mikes ftfci9E»ffl«»#a©»M^£aii» as««a© 

2 0 

... . ; j. u J;. ^St'fU'jiiB': 't» . w u /3 '.2- .. !.._£h ".i- • 



mt, £<fitfB©«^<t©*£*T ? z. tt#®ttzm*i£5 c:Ett<z>is*na 

ATM. 

¥at, 

atoiHT«S(i«ajgs-r5Mfflaflr^at, firE««afi-©£&» 1 ©g 

&ffx.*:tt*maffgii. 
#at-r*»*JS8(iEtto»*iaa©M.. . 
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